(1) Due to absence of an electric charge and due to, generally, weak absorption, the penetration of neutrons into a "target" is deep which allows for diffraction experiments of massive samples, such as engineering objects or pieces of rocks. Experimental work with "heavy" environmental equipment benefits from the high penetration power. (2) The spectral range of thermal neutrons is between 0.5 and 2.5 A. This spectral regime is comparable to common interatomic distances, which is the basic prerequisite for analysing atomic structures. Apart from providing thermal neutrons, current modern neutron sources allow for efficient production of cold neutrons, i.e. neutrons with wavelengths well above 2.5 A. Cold neutrons are particularly valuable in small-angle scattering work to solve mesoscale structures. (3) The interaction of neutrons with atoms is "weak" that means the kinematical theory of diffraction is usually a good approximation. Therefore extinction problems are less serious as compared to the x-ray case. If necessary, "hot" neutrons with wavelengths around 0.2 A are also available at various neutron facilities, and extinction problems can be studied by wavelength variation. (4) The interaction of neutrons with scattering atoms is nuclear. Since the size of nuclei is negligible as compared to thermal neutron wavelengths, there is no form-factor dependence of diffracted intensities and diffractograms may be recorded to high scattering angles, i.e. high Q-values. Thus low-symmetry-, e.g. mineral-, structures or atomic displacement parameters can be analysed more reliably than with x-rays. (5) Neutrons have a magnetic moment ("spin") and the nuclear interaction is spin-dependent if the nucleus has a magnetic moment. This gives rise to a spin-incoherent background.
In non-monoisotopic samples the isotope-disorder ("incoherent") scattering may be significant. This scattering is usually an unwanted background, but may be exploited in neutron spectroscopy to study a single particle behaviour in diffusional processes (quasielastic scattering). (6) The scattering power of different atoms, or, more precisely, different isotopes, varies irregularly with the atomic weight. The scattering power of elements which are neighbours in the periodic table may differ considerably. On the other hand, elements with largely different atomic masses may exhibit a comparable scattering power. Thus a location of light atoms coexisting in a structure with heavy atoms is facilitated as compared to x-ray diffraction. If isotopes of elements are scatterers with largely different scattering power, isotope substitution provides an opportunity of contrast variation. This is in particular notably in case of light and heavy hydrogen, H and D. Thus an "isomorphic replacement method" can be applied, e.g. in bio-crystallography, without affecting the chemical structure. (7) Several isotopes have negative scattering lengths (180 phase shifts of the neutron wave). Skilful adjusting of the volume ratio of isotopes allows for adjusting an effective zero-scattering length of such an element, i.e. the atoms do not contribute to coherent diffraction. Similarly, mixing of different elements with positive and negative scattering lengths allow for fabrication of alloys with effective zero coherent scattering power ("zero-matrix" alloys) which may be exploited in optimum sample environment, such as shielding blades. (8) If elements exhibit a resulting magnetic moment of the electronic cloud, there is an additional "electronic" magnetic interaction (not to be confused with the nucelar magnetic type interaction mentioned above). In these cases nuclear and magnetic scattering powers are of comparable order. A magnetic formfactor exists which is unequal to the x-ray atomic form-factor. If magnetic moments are ordered, magnetic structures can be analysed. (9) Diffraction of neutrons with well-defined spin-directions, i.e. polarized-neutron scattering techniques, may be used in structure research by exploiting the specific spin-dependent scattering cross-section of magnetic materials. (10) The energies of thermal neutrons are in the range of several tenths to hundreds meV, which compare well to the atomic energies in solids. Low frequency collective modes, which might be related to structural changes, are particularly interesting. Corresponding neutron spectroscopy is therefore also a valuable tool also in structure research. This issue includes a collection of ten papers which are intended to reflect the state-of-the-art of structure research with neutrons which benefits from neutron properties outlined above. It is a selective collection which gives just a cross-section and does not cover all fields. Moreover, the papers must not be seen as comprehensive reviews in the different disciplines of solid-state-sciences, but should highlight what can be done with neutrons currently. Each paper serves as an example from a different field. A view of the future potentials of the neutron diffraction method certainly depends to a great deal on the availablity of powerful neutron sources as mentioned in the contribution by Graf. A detailed consideration of this aspect would, however, demand a comparative discussion of fission-and spallation-based neutron sources, i.e. reactors and accelerators-machines, respectively. Moreover, an adequate discussion of future potentials should also include dedicated, that means optimized instruments at either type of source. Such considerations are, however, beyond the scope of this issue.
It is also not intended to give a practical guide-line how and where to perform the "best" (neutron diffraction) experiment. Easy access to guide-lines for performing experiments at large scale neutron facilities is available in the world wide web. A rather comprehensive listing of European neutron facilities is given in a recent issue (2) of the Eur. J. Mineralogy 14 (edited by Rinaldi 2002) which is devoted to neutron scattering techniques in mineral and earth sciences. This field of structure research was therefore omitted here.
The following collection of papers includes two contributions which highlight more experimental aspects: a summary of developments in (single crystal) diffractometry is given by Graf and an overview about current non-ambient sample environ-V ments of samples is summarized by Bailey. The paper of Graf provides also examples of short-and long-range ordered magnetic structures investigated by neutron diffraction. The role of hydrogen and hydration in proteins is subject of the paper of Niimura et al. who also show the potential of the imaging-plate technique in singlecrystal neutron diffraction. The role of hydrogen in metal hydrides is analysed by neutron and x-ray diffraction investigations in a contribution of Yvon. In-situ high pressure studies of the recrystallisation HDA ice are reported by Klotz et al.. Neutron powder investigations of materials beyond conventional Rietveld refinement techniques are presented by Boysen. Proffen et al. review the pair distribution function technique viz. the analysis of the total (neutron) scattering of materials. Timeresolved neutron diffraction using stroboscopic methods is exemplified in the article by Eckold et al.. Small-angle neutron scattering investigations of complex solid-state structural phase separation and decomposition of alloys are covered in the contribution of Kostorz. Finally, the limits of conventional crystallography are passed over in a contribution where the role of disordering for the existence of (decagonal) quasicrystalline structures is object of neutron and x-ray diffraction studies (Frey et al.) . Apparently, this summary illuminates the wide spread field of applications of neutron diffraction which is far away of being treated exhaustively here.
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